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PLEASE NOTE 


This report presents unevaluated information on Soviet Bloc 
International Geophysical Year activities selected from foreign- 
language publications as indicuted in parentheses. It is pub- 
lished as an aid to United States Government Research. 
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I. ROCKETS AND ARTIFICIAL EARTH SATELLITES 


Hain Probleus in Cosmonautics Discussed by Goviet Scientist 


Prot’ G. V. Petrovich has published an article entitJed "Basic Problems 
11e$ 


in Cosmonautics: in the official organ of the Academy of Sclenceo UJGR. The 
following is the full text of that article. 


‘ Today, when the first stazes in the development of rocket problems have 
already been passed, when both intracontinental aid intercontinental rockets, 
ao well as artificial Earth satellites, have been built, the question arises 

7 ag to what will the subsequent stayeo in the growth of rocket enyineering 
be like and what paths will further development of cosmonautics follow? 


The achievement of three critical cosmic velocities are fundamental 
landmarks in the development of cosmonautics. The first of these is a 
circular velocity (around 8 kilometers per necond), which Is the minimum 
required tor the creation of an artificial Earth satellite; the second 
coumie velocity 1s parabolic (around 11 kilometers per second), which is the 
minimum required for escaping the Earth and revolvin,; as a satellite of 
the sun, as an independent plunet, and, consequently, also for obtainin, 
the possibility of flight to other celestial bodies of our solar system; 
the third cosmic velocity is hyperbolic (around 16.7 kilometers per second), 
which is the minimum necessary tc escape our solar system forever and tu 
head for the stars. 


By achieving velocities within the ranze of approximately 8-11 kilometers 
per second, a cosmic ship will remain an artificial Earth satellite and will 
describe an even greater elliptical orvit, the greater its velocity becomes. 
The use of this energy reserve will enable a space ship to accomplish movement 
Ground the Farth in an orbit, close to circular, locoted at varyliny, distances 
from the fParth. 


Achieving a velocity in the range of approximately 11.5-16.3 kilcmeters 
per second, @ opace ship can make flights to different planets of our solar 
syotem, the vreater the velocity of the upace ship, the more distant planets 
it will be able to reach. Both the achievement of the first cosmic velocity 
and of the other two critical cosmic velocities will be epovhal in the history 
of the development of mankind. It is natural that the significance of each 
of these events will be all the sreater, the bijer the maso of the payload 
to which the critical speed is imparted. The impartin: of critical velocities 

A to a payload of only several hilcgrams hos an immediate symbolic significance 
and speaka not only of an achievement of science and enzineering, but also 
of the limitcd possibilities for conductin,; the experiment. 
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Thus, the path oj the Juture development ot cosmonaubics lo the struyyle 
for the mastery of greater possible velocities for the ,;veatesl pouslble pay- 
lond. Provgreys ln thls strus;sJe will be determined by the uuccesses ol rocket 
selence and engineering, thit fs, It 18 possible only on the basis of further 
Linprovement and developnent of rockelu, rocket engines, and Clight control 


syulens. 


To us, Lt seems timely to organize the recordings by an official inter- 
nutional orvan of the achlevements in the development of rocket enyineeriny 
{[n the different countries, Just au this iso belms done in avintion. The 
recorded indexes should be the speed of flight, tukiny; into account the 
altitude und the magnitude of the pnylond to which this speed ls imparted 
for various classes ol’ rockets (ones, twos, three-stae, etc.) und artificial 
Warth sutellites. 


Peaceful competition of different countries in the mautery of cusmic 
cpuce would Ureatly stlinusate the developmen: of cosinunuutics. 


The nin task is the further developuent of means of reachin,; cosnile 
space, thut iu, Lo develop the best rocket ships. 


The une of rational layouts of rockets, scientifically substantiated 
methods of construction, the most durable und light construction materlals, 
and the creation of the most luproved control systems, distin ,uished Lor 


exceedingly hich prectston and moderate welglit, will inake It posslble to 
achieve successful results. The development of methods of computin,, the 
ost advantu,,eous trajectorles ol the rocket Jn cosmic space and the render- 
inv of these culculations tor concrete ;iven conditions is extremely iinpor- 


Cant. 


The volume of computation work necessar. in developing a space ship, 
ond especially fur selectin: rational flisht trajectorics 1s so vast that 
only the use or highespeed electronic computers makes this task practically 


solvable. 


The determining: factor Jn accomplishin: flights in cosmic space Ls the 
level of development of rocket en vines. The veice!t, achieved by a rocket, 
{n the firct instance, is determined by the power characteristics of its 
enjine. In contemporary rocket engines, chemical eneriy {G used as a source 
of power. Further {improverent of these ensines will make {t possible ulti- 
mately to use fully the potentiallttes of chemical scurces of enerzy, with 
the exit. velocity of the combustion products close to &,0GO neters per second. 
Multistace rockets with such engines will be able to attain ai] three cosmic 
velceities, even when startin from the farth, without additicnal refueling 
at artificial satellites. The use of artificial sarth satellites as an inter- 
mediate landin; or refuelin, stetion mukes @11 corners ol our solur system 
accessible tu mun, thus (unranteein; the possibility of flight of space ships 
with .reut puylouds. 
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If we lake into account the possibility of creating artificial Barth 
vatellites ao intermediate stations equipped with fuel reserves and other 
miterlalo' near various planets, for example, Venus and Mars, then 1t 
becomes evident that rockets with enzines using chemical sources of energy 
have already solved the problem of interplanetary comnunications. 


However, the yreat distance of the planets, especially the outer cones, 
from the liarth means that a very long time will be required to reach them 
from the arth, if the flluhts are to be made at velocities close to minimal. 
For example, flight to the moon would take days, but a flivht to Mercury, 
Venus, and Mars would be counted in months; oaturn, in years; und to the more 
disgbunt planets, in decades. 


_ Flilyht to these celestial bodies with the third critical cosmic valonlty 
(10.7 kLloneters per second), ultimately, would shorten the length of flight 
but ctill, travel would take long enough -- a flight to Mare would tuke 2.3 
months; to Jupiter, 1.1 year; to Saturn, 2.5 yeurs; to Uranus, 6.6 years; 
to Neptune, around 13 years; and to Pluto, 19.2 years. 


lureover, these flights could be made only during these rare moments 
wher, the planets would be ina position most advantaeous for such flights. 
If we take into account that the condition of the mort advanta ;eous return 
to Earth also has to be considered, then the timetable ollowinms flights to 


the planets and the duration of the flijhts wil) prove to be little suitable 
for practical purposes. 


Therefore, after the first successful flights to the planets, the need 
will Llnevitably arise for interplanetary flights Qlong trajecturles which 
are disadvantayeous from the energy viewpoint, but ensure a more rapid aid 
frequent communication with planets or their satellites. Asa result, 
there will be a critical need for developing, rocket enjines which, for 
interplanetary (lights, use sources of energy more efficient than chemical 
ones. By the time these engines are needed, they will be developed. It 
is still tov early to judge whether these engines will be of an atomic, 
lon, or other type. Possibly these engjnes will make use of solar eneruy 
under conditions of flight to the planets which are nearer to the Sun than 
the Garth. On movin, away from the Sun for a distance of the Earth's orbit, 
the el'fictency of a solar rocket en:ine will vdbviously be insufficient, even 
with a high degree of efficiency of the transformers of solur energy into 
the reactive force of the ejected mass. Rocket enines using, atomic eneryy 
are highly promising in principle. However, the use of such enyines will 
be justified only in the case where they ensure higher specific thrusts than 
chemical rocket en;ines, and the specific weight of the operatin:: body must 
not be so small as to reduce the efficiency of the en,ine. This nukes it 
{rperative to create atomic enzines with a temperature of the operating: body 
higher than in chemical rocket enjines, that ¢<, hisher than 3,000-4,00°, 
which entails considerable, althoug! surmouritable difficulty. 
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Radintious olf the reactor of an atomic ensine make it difficult to use 
Lt for passenjer rockets, cinee the wei lt ol’ the heavy protective shield 
subutuntlally deprectutes the vain in specific thrust. For the same reason, 
Lb do difficult to use utomle envines lov the first stuses of the rocket 
Which foll to Yvarth after the rocket dso law ched. 


In such a cvuse, the flight should ve made fn such a ways so Gs LO ensure 
the fallin: of the Clrst stages lito an ajreed on zone, Li such ls created 
(for example in the ocean), or chemical en,lnes should be used Lor these 
GLa ces. 


There is no doubt that tn tlie, ways will be Lound for usin; atomic 
energy, Ways which are L'ree from the burdensome shortcomin;s of the nuclear 
processes known and mastered by us. 


Det''nite hopes are assocluted with the idea of usin; ton lows in 
rocket en‘ines, expressed for the first time by K. ®. Tulolkovakiy (cf. 
Vestnik Vozdukhopluvaniya, St. Petersbur;;, 1912, No Y, p 8.). However, 
guch engines can operate only in vacuuwa and can develop only small thrusts 
at large weights. Moreover, there are difi'iculties involveu in the use of 
an atomic reactor or volar radiation as @ source ol’ energy. 


Much effort will be required fur developiny; a scheme and creatin; a 
much dmproved emsine capable of replucingy, the chemical rocket emzine. 


In the immediute future, all leasible problems of cosmonautics will be 
sulved on the basis of chemical rocket enyines. 


It may be assumed that under condition of refuelin; of a rocket ship 
in flight, alter it reaches the t'_irst cosmic velocity and starts l'rom its 
orbit, (uture three-sta je chemical rockets with a startin); weight of several 
huidred tons will ve uble to develop a flight velovity of up tu 27 kilometers 
per second, with a payloud meusured In tens. Considering the possibility 
or orgunizing u refueling otation near the Marth at a higher orbit than the 
one which corresponds to the first cosmic velocity, the speed of the rocket 
cun be increased by unother three kilometers per second. Finally, the organ- 
ization o. long-distance flight uf acveptable duration can be made easier 
by establishing retueling stations at the place of the destinations (in 
the form ut artificial satellites of planets). 


Our concept o1J the nearest sta,,es in the development of cosmonautics 
are as fulilows: The further Liprovement ol rockets, their enyines and 


satellites of lurger weiyhl and size aid carrying a wider ramse ot scientific 
equipment. Let us recall that Sputnik I weighed 83.6 kilograms; whe weight 
ol the sc.entiric equipment, sources of power and the experimental animal 
carried by Sputnik II was 508.3 kiloyrams; and the welwht of Gputnik III was 
1,327 Kilograns. General prujress prompts us to suppose the tendency toward 
further increasin the weisht o1 satellites. 
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The lifetime of an artit'iclal Barth satellite will be all the longer 

the higher lts orbit ls above the limits of the atmosphere, the larger its 
weight, and the more compact its form, since the lifetime of a satellite is 
reduced only by the air drag. Satellites whose orbits are located above 
1,000 kilometers from the Earth's surface can be considered eternal. It is 
expedient not to make the first satellites eternal, because observations of 
their motion through the upper layers of the atmosphere are needed for study- 
ing the structure of the atmosphere and the phenomena occurring in it. Sput- 
nik I existed for Y2 days, and during this time made about 1,400 revolution 

‘ around the Earth, covering a total distance of close to 60 million kLlometers. 
Its initial values were as follows: time of revolution, one hour, 36.17 
minutes; perigee, 228 kilometers; apogee, 947 kilometers. Sputnik II lasted 
about 160 duys and made 2,370 revolutions around the Earth, covering more 
than 100 million kilometers. Its initial values consisted of a period of 
revolution of one hour, 43.75 minutes, a perigee of 225 kilometers, and an 
apogee of 1,671 kilometers. Sputnik III has a revolution period of one 
hour, 45.95 minutes. With an apogee of 1,880 kilometers, its lifetime wlll 
be longer than that of the first two Sputniks. 


In the near future, the perigee of the trajectory of artificial satel- 
lites will be located at an altitude of more than 1,400 kilometers above 
the Earth's surface as a result of which, the final stage of the carrier 
rocket and the satellite will not return to Earth and may be used for the 
construction of stations outside the Earth. 


As @ result of the Lurther development of rocket science and engineer- 
ing, orlented satellites will appear which, as distinguished from the first 
unoriented satellites, will not revolve arbitrarily around theirowm exes during 


orbital flight. Autonomous solar or jony-lustim; atomic sources of energy 
will be used widely on satellites. The developing of these means of energy 
Supply of satellites requires immediate attention. 


The effect of cosmic flight conditions on the vital activities of experi- 
mental animals will be studied further. Flishts of rockets with dogs and 
scientific equipment to altitudes of 100-200 kilometers and much higher have 
been made systematically in the USSR for a number of years. Two dogs were 
usually placed on board of each rocket, while the weight of scientific instru- 
ments ranged from several hundred kilograms to several tons. The dos weve 
placed in hermetically sealed, instrumented cabins, and then they were brought 
back to the Eurth by parachute. Catapulting from various altitudes during 
the descent of the rockets in the lowering of dogs placed in hermetically 
sealed suits by parachutes was also practiced. 


The flight of Layka on Sputnik II was part of an integrated program 
for studying the effect of prolonged flights in rockets on the vital activity 
of experimental animals. 


Together with these investigations, systematic work must be conducted 
for studying and ensuring safe rocket flights, not only for animals, but 
also for man. 
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The creation of passenger-carrying rockets and manned satellites is a 
matter of the next few years. To accomplish this, it is necessary not only 
to solve the problem of creating sufficiently powerful and erficient rockets, 
capable of imparting high speed to heavy payloads; it is also necessary to 
solve the specific problems which make flights on rockets safe for man. The 
degree of reliability of operation of the rocket equipment must be raised 
substantially. 


On long-range rockets carrying a big payload, the thrust of the engines 
is measured in hundreds of tons and the maximum useful capacity of the engine 
installations in flight reaches tens ot millions of horsepower, surpassing 
the capacity of the most powerful hydroelectric power stations in the world. 
If account is taken of the fact that in these superpowerful engines, subjected 
to serious vibration and static loads, unusually high temperatures and con- 
siderable gas pressures are combined with exceptional lightness of the instal- 
lation, it will become clear what tremendous and painstaking work has to be 
accomplished to achieve sufficiently safe, faultless operation of these engines. 
The control systems in the entire rocket also have to be thoroughly worked out; 
without them reliable operation cannot be achieved. Preliminary theoretical 
and experimental, laboratory and test-tand work carried out with scrupulous 
care and thoroughness on all elements of a rocket, as well as on the rocket 
as a whole, tre essential for the successful accomplishment of the tasks of 
safe rocket flight. Subsequent flight tests, conducted in accordance with 
an extensive program should precede flights by man. 


Nonfulfillment of these works, as a rule, leads to failures in attempts 
to launch a big and complex rocket, regardless of the payload it carries. 
Calculations based on a single success are not worthy of attention and if a 
man is present on board the rocket, are not permissible. 


All units and instruments guaranteeing the functioning of the human 
organism in flight must work absolutely faultlessly. Particular attention 
should be devoted to devising a system of safe landing of man after his 
ascent on @ rocket. The return of man to Earth should be made by rational 
use of atmospheric drag. Evidently, a gliding descent will be the chief 
means of landing cosmonauts, not only on Earth, but also on other planets 
possessing a sufficiently dense atmosphere. 


Gliders of minimum weight for landing the crew on the surface of a 
planet will be a necessary fixture on many space ships and stations outside 
the Barth. 


The solution of the problem of safe flight on a rocket and the landing 
of man on Earth will make it possible to enter into the establishment of 
manned satellites equipped with air-conditioning installations, supplies of 
food and oxygen, and replacement crews. Regular communication will be main- 
tained between the crew of satellites and the Earth for the transfer of equip- 
ment, materials, and crew replacements. Flights from the Earth to satellites 
should be effected by rockets and the landing on Earth by wliding in the 
atmosphere, using almost no fuel at all. 
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Such an oriented manned Earth satellite with an independent energy re- 
serve and a supply of fuel components could serve as an intermediate station 
lor passenger rockets intended for flights to the Moon and other planets. 


‘This is how flying laboratories, observatories, and interplanetary sta- 
tions will be established. 


Let us point out that the establishing of fuel supplies outside the 
Earth is possible by launching cargo rocket-tankers in trajectories around 
the Earth. Possessing exact knowledge of the elements of the trajectory of 
the cargo or freighter rockets, passenger rockets can find them and approach 
them to refuel. In such a case, the creation of a station outside the Earth 
88 an oriented manned refueling base will not be necessary. 


Simultaneously with the creation of heavy Earth satellites, automatically 
guided rockets will be built for reaching the Moon and flying around it. These 
rockets, supplied with scientific equipment, will make their extremely interest 
ing flights before manned Earth satellites are developed. 


Recent investigations in the Soviet Union have Significantly clarified 
the problem of dynamics of rocket flight to the Moon (cf. V. A. Yegorov, 
"On Certain Problems of Dynamics of Flight to the Moon", Uspekhi Fizicheskikh 
Nauk, 1957, Vol 63, No l-a, pp 73-117). Various forms of trajectories lor 
reaching the Moon or flying around it have been studied and the necessary 
minimum speeds of flight have been determined. Scientists have analyzed 
possibilities of flying around the moon and returning to the Zarth with a 
sloping re-entry into the atmosphere, periodic flights around the Moon and 
the Earth, the possibilities of using perturbations from the Moon for ac- 
celerating the rocket without the expenditure of fuel during a flight from 
the Earth to more distant celestial bodies and the capture of a rocket by 
the Moon and converting it into a permanent satellite of the Moon. The 
€xact initial data required for obtaining a trajectory of lunar flight have 
also been determined. 


The first flight by a rocket to the Moon will open up another glorious 
page in the history of mankind, since it will signify the mastery of the 
second critical cosmic velocity. 


Just as the launching of the satellites is conducted in accordance with 
a broad program, so we should similarly expect a series of launchings of 
"lunar" rockets. They will be equipped with diverse scientific instruments 
and will solve a number of concrete problems of considerable importance. 


Besides the very fact of a rocket reaching the Moon's surface, of great 
interest will be the study of cosmic rays beyond the magnetic field of the 
Earth, the meteorite hazard, and a number of other properties of outer space 
at various distances from the Earth, reaching up to 400,000 kilometers. 
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Ol considerable significance will be the flights around the Moon and 
the return of the rocket near the Earth, which will make it possible to 
obtain imaves of the hemisphere of the Moon which are not visible from the 
Earth and to make a number of other highly valuable investigations, for 
example, the Influence of such a long flight, far removed fron the Earth, 
on the vital activities of experimental animals. 


Flights of "lurar" rockets will testify to the maturity of rocket 
enyineering, lts readiness for flights to the nearest planets, Venus and 
Mars. Indeed, the minimun required velocity lor rocket flight from Earth 
to these planets is only several hundred meters per second greater than 
that velocity required for flight to the Moon; whereas, for a flight to the 
Moon, this speed is approximately 11.2 kilometers per second, the required 
velocity for a flight to Venus is 11.5 kilometers per second, and to Mars, 
it is 11.6 kilometers per second. 


Naturally, flights to Venus and Mars have to be made along trajectories 
passing sufficiently near to these planets, possibly for flying around them 
and returning the rockets to the Earth and transmittin, by radio information 
accumulated during the flight in the memory devices on board the rockets. 
For recovering, the rockets, a somewhat higher velocity than indicated above 
would have to be imparted. 


The first flights to planets, just as to the Moon, will be made by auto- 
matically guided unmanned cosmic rocket-explorer ships. Only after sufficient 
data has been accumulated on the properties of outer space, the effect of 
cosmic and short-wave radiations on living; organism, the degree ot permissibility 
of duration of prolonged weightlessness for the vital activity of an organism, 
and after reliable protection of man from the meteorite hazard and the harmful 
effect of the conditions of flight in outer space have been worked out will 
@& crew appear on board an automatically guided cosmic rocket. 


Evidently, mankind will twice observe landmarks of its remarkable task 
in penetrating outer space; the first time, when automatically guided rockets 
will attain considerable altitudes and eventually acquire velocities exceed- 
ing all the critical cosmic velocities; and, the second time, when man will 
appear on board automatically guided rockets which have achieve all these 
altitudes and velocities. 


Such are the l‘undamental stages in the mastery of outer space, and 
these stages will have to be covered by us in the years to come. 


The means of long-distance radio communication of rocket ships with the 
Earth, with stations outside the Earth, and between themselves will also have 
to be developed for successful accomplishment of the tasks cf cosmonautics. 
Radio communicetion has to insure the ,;vidance of rockets, telemetering of 
information from the rockets, including television, and also to serve as a 
control of the trajectory of the rocket flight. 
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And the development of appamtus for scientific investigations on rockets 
and artificial Earth satellites « 
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II. UPPER ATMOSPHERE 


First Complete Soviet Report on Aswan Expedition for Observing Zodiacal 
Light 


V. G. Fesenkov, a foremost Soviet astronomer and leader of the 
Academy of Sciences USSR expedition to Aswan, Egypt for observations of 
Zodiacal light and optical properties of the atmosphere sums up his re- 
port (a complete translation of which follows) on the expedition as 
follows: 


"Our expedition to Aswan, Egypt, included V. G. Fesenkov, Ye. V. 
Pyaskovskaya-Fesenkova, N. B. Divari, V. M. Kazachevskiy, and P. N, Boyko. 
Two Egyptian scienticss, Dr Adly Asaad and Dr Emara Saeda, also took part 
in the work of the expedition. A vast program of observations was con- 
ducted, including photometric, colorimetric, and photographic measurements 
of zodiacal light with polaroid screens and interference filters. During 
the daytime, systematic measurements of the distribution of brightness and 
polarization of the sky were made. Solar halo phenomena were also studied. 
The coefficient of transparency was determined regularly by direct and in- 
direct methods developed by Ye. V. Pyaskovskaya-Fesenkova. Altogether, 
nearly 30,000 separate determinations of brightness were made. 


"The atmospheric conditions in Egypt near Aswan are remarkable for 


thelr great optical stability. It wa: found that the transparency as 
well as the degree of polarization are greater after mid-day, which is 
quite contrary to the usual conditions. 


"The theoretical discussion of observational data on zodiacal light 
is rather complicated, as it was found necessary to take into account the 
so-called zodiacal twilight. It can be expected that new data, useful 
for a better understanding of the true nature of this phenomenon, will 
be derived after the completion of the above discussion. 


"The work of the expedition owes much of its success to the Egyptian 
astronomers, especially the director of the Helwan Observatory, Professor 
Samaha, and to the aid received from Egyptian authorities in Cairo and 
Aswan." 


CPYRGHT 
A full translation of the complete text of Fesenkov's report ("Ex- 


pedition of the Academy of Sciences USSR to Aswan, Egypt for Observations 
of Zodiacal Light and Optical Properties of the Atmosphere"), as it ap- 
peared in the Astronomical Journal of the Academy of Sciences USSR, fol- 
lows: 
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Investigutions of intermediute matter in our guluxy and in the solar 
uyotem are of great selentific interest. In particular, the nature and 
the structure of interplanetary matter has a direct relationship to the 
pecullarities of corpuscular streams which are ejected by the Sun and 
rench the Earth, and also to the structure of the hifhest layers of the 
ntmocphere. Actuully, it 18 impossible to separate the upper atmospheric 
layers themselves from the nearest interplanetary mattor because of the 
fact that our atmosphere passes gradually into interplanetary space with- 
out any kind of disruption of continuity. By studying interplanctary 
matter, it is possible also to arrive at ao definite eonclusion concerning 
the character of the highest atmospheric layers which already are losing 
spherical o- “metry. 


The scattering properties of interplonetary space are manifested in 
the most evident form in the phenomena of so-called zodiacal light which 
Spreads along the zodiacal constellations of the celestial spnere, chiefly 
along the great circle of the ecliptic. However, in the middle latitudes, 
the angle made by the ecliptic with the horizon is entirely different from 
a right angle and, therefore, the conditions of visibility of zodiucal 
light are not fully satisfactory. Consequently, os is Imown, zodiacal 
light was well-knowm in Euroye only since 1680, when it was discovered 
by J. D. Cassini, founder of the Paris Observatory. On the other hand, 
in Egypt, this phenomena ~-4 well known since primitive times and was de- 
picted by priests in the form of a triangle, straight or slightly in- 
clined in relation to the horizontal line. Actually, only below a geo- 
Graphic latitude of 2h° , and also further south, zodiacal light in certain 
periods of the year is observed completely perpendicular to the horizon, 
that Is, under the best possible conditions at the slightest angular dis- 
tance from the Sun, when it achieves greatest brilliancy. Moreover, ex- 
tremely important is the circumstance that under the Tropic of Cancer, or 
further south, during the same night, both branches east and west of the 
zodiacal light may be observed, of course, at completely different angles 
of inclination to the horizon. Thus, for example, in Aswan in October- 
November the eastern zodiacal light is completely normal with the horizon 
until sunrise, but the western zodiacal light, visible at night after 
sunset, is very inclined. Sinnltaneous observations of both branches of 
zodiacal light under such completely different conditions of visibility 
have vreat importance. Both of these branches belong to one and the same 
phenomenon and, therefore, ought to be completely identical, even though 
they are represented by completely different results of various conditions 
of visibility. It should be noted that, in fact, a certain integral ef- 
fect depending on the simultaneous superposition of many sources of il- 
lumination of the night sky is observed: the ilonospheric component, de- 
pending on the illumination of the Lonosphere being in an electric state; 
the integral brightness of the stars of our gallaxy; light dispersed in 
our troposphere illuminating all of these sources of light; and, together 
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With tiem, Goe woMaewl Liat thoedf. TL, in adattlon, there de additional 
urbohtness cepeadia on the state of the ht hest atwospuerte Layers, 
then tia effeet dso cintocbe the olucrved soliaenh LL at one ean ve dis- 
tinwiihoued foo il. Horveoves, the vel, ptnens of the sodlacal Licht ove 
geryved tov con dde onde decee devendte on the ene. condition of the 
Lropospuca ane on Lte tewunpresncy. 


On the bosis of vat has been suid, 16 Lg clear that truce ontlines 
and distebhuttton of prigatness Ln sodfLacal 14, lit cannot be attained with 
ont mn knowled.c of the eocfficleont of transparcney and indlestriees of 
geattering in the Barth's atuosphore as a whole, The cocfflelent of 
trangnareney can oe determined at night, out this dy not very easily done 
and reqidres special tustrments. Indicatcices of scattering, another 
Important element in atiospherie optics, can ve accomplished only under 
dnyllght contitlons, vhen the brightness of the sky Lo determined only 
oy the angila. distance from the Sun and by the zenith distance from the 
point of the sky bedng observed, Therefore, obscrvations of rodLucal 
Licht for the posclpdlit, of making 2 complete reduction of the observa- 
tions also reqieen uddLtionzl data velated to the optical condition of 
the utmospherc wileh shold ve cetemained ducing the cay with the aid of 
appropiate apparatus. Fo. this, lt ls necessar, to have two observing 
parties -- one for night, und the othe: for daythae ovcervations und 
thedy pest placenent should be xt ua latitude of no more than alias, that 
is at the Llutitude of Asvan. 


It siiould ulso be noted that in southern Egypt, atmospheric condi- 
tions ure nearly ideal; as ¢ rule, clogs are absent (occasionally there 
are sli,{* cirmus clouds), and dust stoims rarely occur. ilumidity is very 
low, srtune bitichtness of the day sky ic formed almost solely by scatter- 
ine «. Light by molecules of oir and fine dust. The absence of water 
vey. 2s in tie air over Asvan manifests itself also in 4 so-called phe- 
nomenon of u green vay which may be obseived, as a rule, cach day during 
sunrise or sunset and is distinguished by its very high intensity. In 
addition, in the ubsence of clouds in the atmosphere, southern Egypt is 
distinguished also by very high optical stability, which is very important 
for the theoretical discussion of data obtained by observers. On account 
of this, it is very desirable not to be limited only to minimally neces- 
sary observations for discussion of observed data in relation to zodiacal 
light but to formulate also a program of daytime observations related to 
the optical properties of the atmosphere based on a very broad plan. 


This is even more desirable, considering the fact that to this time 
in Egypt, no observational works in the field of atmospheric optics were 
conducted and available specialists were limited only to purely theoreti- 
cal discussions, unconfirmed by factual data. On the basis of the ob- 
servations mentioned in the program according to atmospheric optics, 
problems baying an independent intcrest were also included. According 
to the facts mertioned above, the program of work of the expedition of 
the Academy of Sciences USSR included the following: 
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1. The conduct of general photometry of sodiacal light with differ. 
ent light filtere eapecially adapted for visual and photographic regions 
of the spectium. This photometry should be sufficient for constructing 
a system of leophotes of sodiacal light taken separately for different 
momente of time in the course of several houre of ite visibility, right 
up to the beginning of dawn, or immediately at the conclusion of twilight 
and to a sufficient sinking of the sun beyond the horiton. All photo- 
metric determinations should be expressed in absolute unite, for example, 
in the number of etara of fifth magnitude per square degree. 


2. Determination of color of sodiacal light under these conditions. 


3- Conduct of general photometry of the entire night sky, aleo in 
absolute unite. Appropriate observations can be conducted over very wide 
intervals according to azimuth and eenith distance and should be suffi- 
cient for making a system of isophotee of the entire celestial ephere for 
each hour of time. 


4, Special attention is paid to so-called peeudorodiacal light, the 
zodiacal band and the Gegenschein. 


5. Determination of polarization at various pointe of rodiaca) * ‘ght 
situated not only on ite axis but also at various distances from the pane 
of the ecliptic. The degree of polarization and the vector orientation of 


polarization is found simultaneously. 


6. Determination of the intensity of sodiacal light and adjacent 
areas of the sky in separate emission lines, especially in the 5577- 
Angstrom line, in comparison vith adjacent areas of the continuous spec- 
trum. Determination of the increase of emission in different parts of 
zodiacal light. 


7. Photographing of zodiacal light with any kind of a camera noted 
for very high Light-gathering power, for example, vith a Sonar/Zeiss ob- 
jective lens. 7Z.e photographs obtained should be calibrated vith the aid 
of an appropriate luminophore of known luminosity and should be suitable 
for photographic measurements. 


On the other hand, the program of daytime observations vith respect 
to optical properties of the Earth's atmosphere consisted of the following: 


1. Systematic determinations of indicatrices of scattering by means 
of measurements of the brightness of the day sky at different points of 
the solar almucantar. 


2. Determination of the transparency of the atmosphere for separate 
moments of time according to a rapid method developed by Ye. P. Pyaskovekaya- 
Ferenkova. 
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3. Determination of the transparency of the ataoephere according 
to Rouguer's method, and aleo according to the method of the solar sureole 
Maximum. 


L. Investigation of the change of atmospheric transparency during 
each given day. 


5. Determination of the polarization of the day eky at varioue 
pointe and ite change in epecified pointe, for exaaple, in the senith 
during the day. 


6. Finding numerical characteriaticsa of optical stability of the 
atmoephere, for example, in the senith during the day. 


Preparation for the Expedition 


On the basie of what we said above, it is evident that observa- 
tions of zodiacal light under the most favorable conditions should be con- 
ducted easiest of all in the region of Aswan, Egypt, and particularly 
during October-November, when the morning sodiacal light ie nearly exactly 
situated perpendicular to the horizon, and the evening sodiacal light can 
also be seen very well. but rather considerably inclined. Parallel ob- 
eervations can be made in the USSR in the region of Alaa-Ata, 


The Comittee for the International Oeophyeicel Year under the 
chairmanship of Academician I. P. Bardin approved my proposal in this con- 
nection and petitioned the government to organize an expedition to Asevan, 

» under ay leadership. The decision of the government vas made on 
May 1957. The staff of the expedition wae composed, in addition to 
myself, of the folioving persons: 


Ye. V. Pyaskovekaysa-Peeenkova, Docter of Physicomathematical 
Sciences, head of the Division of Atgzospheric Optics of the Astrophysics 
Institute, Academy of Sciences Kazakh S8R. To date, she has taken per- 
sonal part io lb different expeditions, several of which vorked under 
very difficult conditions, for example, in the Par EBaetern taigsa, on the 
Gesert of Sary Iehik Ottrau, in the region of dry vinds near Pugacheveke, 
on Kumbel’ Mountain, Tien-shan, and others. She has great experience as 
ean obeerver and has developed different methods for determining the opti- 
cal properties of the atmosphere, vhich have been presented in various 
publications. 


KN. B. Divari, an Alpinist, a master of sports, alsc a participant 
in many expeditions. He is especially interested in the phenomena of 
zodiacal light and defended his candidate's dissertation cn “his problem. 
Under his supervision an electrophotometer for observing rodiacal light 
was constructed. 
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V. M. Kasachevekiy, ecientific associate of the Astrophysics 
Institute, Candidate of Phyaicomathemtical Sciences, head of the Chair 
of Phyaice at Alma-Ata Medical Inetitute. Hie dissertation concerned the 
ASCFicult problem of photometry, determination of the albedo of the Earth 
by the ashen light of the moon. ie vas also a participant in many expe- 
ditions of the Astrophysics Inetitute of the Academy of Sciences Kagrakh 
SSH and ie 4 very close associate of Ye. V. Pynskovakayn-Fesenkova. 


P. N. Boyko, Junior acientific associate of the Astrophysics 
Tnatitute of the Academy of Sciences Kazakh SSR, vho has taken part al- 
ready in several previous expeditions of this institute. iia part in the 
expedition to Egypt vase to assist in observations, chiefly during daytime; 
photographic work; and vork on adjusting sad correcting electrical and 
mechanical equipment. 


Prom the very beginning, ae an essential condition to the success 
of the expedition the particination in the group of one of the Egyptian 
astronomers, preferably from the Helvan Observatory near Cairo, waa planned 
by UB. 


Inetmuments of the Expedition 


All instruments of the expedition are of original design, com- 
pleted by associates of the Astrophysics Institute and for the most part 
checked for a long time under diverse expeditionary conditions. 


In 1955, V. I. Moroz, an associate at the institute, designed an 
automatic electrophotometer for observing zodiacal light in the night sky 
which was made in two copies by the Central Experimental Workshope of te 
Academy of Sciences USSR. Considering this, it vas decided to reject this 
instrument which is more adapted to stationary conditions of operation. 
In its place, in the workshop of the Astrophysics Institute, under the 
immediate observation of Divari, another electrophotometer waa made which 
vas of aimpler design and vithout automatic registration, but which oper- 
ated on conventional batteries. However, this instrument, without fail, 
required two people for its manipulation, one for the installation and 
the other for readings of the mirror galvanometer. 


Thies instrument is a vertical tube vith appropriate optics di- 
rected at the zenith. The receiving area of the photomultiplier, which 
is always illuminated equally, is located in a Fabry pupil. The objective 
lens of the instrument is directed at various points of the sky with the 
aid of two large prisms with full internal reflection which are placed at 
previously fixed intervals according to the azimuth and the vertical arc. 
The cable connecting the photomultiplier with the amplifier and with the 
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batteries te abeolutel: immovable. In the prenence of an asraistant, vork 
with thie instrament proceeds very rapidly and it regilres Little time 
for furthe: reduction of obtained reacings and for their conversion into 
eorresponding abrolute luminoaitier. 


Other instruments of the expedition, which have heen well-checked 
from their previous operation, included the following: A vieuwsl binocular 
photometer with mechanical registration suitable for nhotometric work on 
godiacal Licht, and alao for colcrimetry and polarization measurements. 
The instrument is completel, portable and the comparison aren is provided 
by a luminophore of appropriate brightness. A day aky photometer, aleo 
of original desien, which has been used in many expeditions of the Astro- 
physics Institute. An aureole photometer of old design and a second 
aureole photometer of new design of broken type. A theodolite for measur- 
ing geographic coordinates and determining the time, and vailous auxiliary 
amall equipment. An ordinary Leica, equipped with a Zeise Sonar £/1.5 
lena with a focal length of 5 centimeters, 16 used an a photographic cam- 
era, Photographic film of very high sensitivity, namely RP3, was suf- 
fictent to obtain good photographs of zodiacal light with exposures of 
only © mlnutes. 


In addition to the actentific instruments designated for conduct- 
ing observations, the usual expeditionary cgquipment was supplied which 
might be needed under conditions of the Libyan Desert, such oo various 
mechanical instruments. tenta, awnings, white sun-reflecting awnings, 
topoy;raphic umbrellas, sleeping bags, camp beds, camp tables, and chrirs 
and conrsc felt blankets. 


Further, various cooking utensils were taken, as well as office 
supplies such an tracing paper, paper, journals for recording observatione, 
diaries, 6ketch books, graph paper, ctc. Then, a fairly large assortment 
of different medicines and, finally, food products -- oat flour, powdered 
milk, rice, ouckwheat, biscults, and sugar were also taken along. The 
total wei;:ht of the entire expeditionary equipment, including scientific 
instruments, was nearly a ton (920 kilograms) and was sent from Alma-Ata 
to Moscow, then to Odessa, and finnlly by sen on the steamship Pobeda to 
Alexandria, E,pt, with the understanding that it would be transferred to 
Cairo to the address of our Embasoy in the name of V. M. Kazachevskly, a 
participant in the expedition. 


The expedition left for Egypt on the stcamship Pobeda, which left 
Odessa on 22 September. On 28 September, all members of the expedition 
arrived in Catro. 
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Preparations in Cairo of Meceasary Conditions for the Work of the 
Expedition in the Libyan Desert in the Aswan Region 


Prior to our departure to Aswan, it was absolutely necessary to 
obtain appropriate orders from the various Egyptian authorities in Catro, 
with respect to the necessary ald at the working site. Professor Samaha, 
director of the Helwan Observatory, ..ok a major part with ue in these 
taske, 


All members of the expedition visited Helwan Observatory and be- 
came acquainted with the scientific vworkera and the scientific equipment 
there. At this time, a polished and stained model of the Sikhote-Alinekty 
meteorite and various scientific literature were presented as a gift to 
the Ilelwan Observatory from the Meteorite Comsninsion of the Acedemy of 
Sciences USSR. 


According to an agreement with Cairo University and Professor 
Samnha, the director of the Observatory, one of the astronomers of thie 
observatory, Dr Adli As'ad, was assigned to work with the staff of our 
expedition. This was a great help to ue and lightened our work in many 
respects. Dr Adli As'ad not only assisted N. B. Divari in all of his 
observations with the electrophotometer but also acted as an intermediary 
between us and the population, taking part in all dealings of our expe- 
dition with the various institutions and responsible persons, and he was 
also a translator from English to Arabic when this became necessary. 


To acquaint Egyptian scientists with the taske of our expedition 
and also with certain interesting investigations in the USSR bearing on 
the themes of the expedition, we delivered scientific papers in English 
and in French. The papers were delivered at the Faculty of Sciences at 
Cairo University, at Helwan Observatory, and in several other places. A 
list of the papers read follows: 


V. G. Fesenkov, On the Nature of Interplanetary Matter and on 
Observations of Zodiacal Light (Paculty of Sciences of Cairo University). 


Vv. G. Fesenkov -- Encounter of the Earth With a Minor Planet Pro- 
ducing the Falling of the Sikhote-Alinakiy Meteorite (Faculty of Sciences). 


Ye. V. Pyaskovskaya-Fesenkova, Rapid Methods for Determining 
Atnospheric Transparency (Faculty of Sciences, Cairo University). 


Ye. V. Pyaskovskaya-Fesenkova, On Certain Correlations of Bright- 
ness of the Day Sky (Faculty of Sciences). 


N. B. Divari, Twilight as a Method of Investigating the Upper 
Atmospheric Layers (Faculty of Sciences). 
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V. 9%. Fesenkov, Investigations of Zodfaccl Licht and the Day 
Sho Conducted oy an Dapedition of the Aeadeny of Sclepeen WAG in Aswan 
darting, Orteves /iovembe 1057 (Melean Observatory). 


Yo. V. Poaskovakari-Feaenkova, Certain Hesults Vith Respect to 
Atnoapheric PTransparene:, Indieatrices of Seattering and Poliartaation Ob- 
tained in the Libvan Desert Hear Aswan in October-November 1957 (iMelwan 
Ohservator:). 


V. 9. Fesenkov, Astronomical Observation During the IGY and Sei- 
Seren Significance of Artificial Earth Satellites (Soviet Embassy in 
Calro). 


V. 4. Fenenkov, Growth of Aatronomy in the U88R During the Past 
hO Years Afte: the October Revolution (for scientific associates and the 
professorial staff of Catro University). 


Tn addition, on request of Radio Cairo, I delivered a speech in 
French on the purposes of our visit in Egypt and on the artificial Earth 
gatellites Launched in the USSR. 


Members of the expedition had a number of possibilities for con- 
tacts with Eyj:qptian scientistn. Certain leading scientists such as Pro- 


fessor ummid and Profcssor Madwar invited us to their homes; we met 
others at specinl receptions which were given in honor of the arrival of 
the expedition, namely by the Minister of Education; the President of the 
National Committee on Scientific Research, Prof Turki; and by the rector 
of Catro University. 


I reneived from the Egyptian authorities in Cairo the necessary 
instrictions uddressed to the local governor in Aswan and to the head of 
the Aswan Din with reapect to the creation of the necessary conditions for 
work in that place. After this, on 10 October, N. B. Divari and Dr Adli 
As‘ad set out for Aswan earlier than the rest of the staff of the expe- 
dition with tici: electrophotometer for finding a site suitable for ob- 
servations and for finding proper living conditions for the entire expe- 
dition. 


After several attempts, they finally found ao completcly suitable 
area for observations, namely at the extension of the road being con- 
structed through the desert to tie new High Aswan Dam which, at thio time, 
is only teing desicned. Great difficult; under Libyan Dese:it conditions 
was found in grounding of clectrical instruments. This grounding was made 
successful only by means of coupling the cable to an iron pipe which ran 
from the Nile River a distance of several kilometers to the site where 
the road construction work was being conducted. 
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In an area located at a distance of approximately 20 kilometers 
to the south of Aswan, rock coliuunnn were built for the inetallation of 
the instruments and also walle to protect thom from wind and dust. Through 
the Governor of Astian, a rest house located in a little village beside the 
dam itself on the right bank of the Nile wan obtained from the authority 
of the Aswan Dam. The rest house contained five living-rooms, ineluding 
a reception and dining room, two bathe, and kitchen and had two servants, 
a cook and military guard houned in a military tent encampment around the 
perimeter of the territory of the rest house and continuously posted a 
guard. Another giird was provided for our expedition on the territory of 
the observation area itself and algo wao quartered in a permanent military 
tent encampment. As a consequence, in the observation aren, it vas posel- 
ble to place 211 of our equipment necessary for field work and to go there 
for ovservations only at specified hours of the day or night, whenever it 
was most cultable. For this purpose, an automobile was assigned to Js. 
For travel to the observation site, it vas necessury to pass the dam, 
cross the Nile, and then travel around 12 kilometers to the south to the 
very end of the reconstructed voud vhere the effect of city lights was 
absolutely undetectable. 
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Activity of the Expedition and Preliminary Resulta 


Regular obnervations were begun by membera of the expedition 
aftec 17 October. that fa, after the cessation of the Light lunar nighte. 
To the axpedition waa Added, on her own request, Dr Imarah Sa'idah from 
the Univeraity in Heliopolis, who was interested in the works on atmos ~ 
pheric optica and became the diligent ageistant to Ye. V. Pyaskovekaya- 
Fesenkova during her dayt!me observations. This made it possible to free 
Boyko from assirting in Ye. V. Pyaskovekays-Fesenkova's observations and 
to detach him to photographic night work and partly to conduct observa- 
tions with the aurecle photometer alternately with Kazachevakiy. Daytime 
observations can, in such a manner, be conducted in two ehifte -- before 
and after the middle period of the day, because for one and the same 
observer it would be imposaible to work urder Libyan Desert conditions 
when the temperature during the day rises to 45° centigrade and the sur- 
rounding granite rocks freed from aand cover become intensely heated. 


In such a way, participation of Dr Imarah in a certain degree 
lightened the work of the expedition. In the interval between observa- 
tions of Ye. V. Pyaskovakaya-Fesenkova. Dr Imarah obtained for herself a 
certain number of obnervational data with the day sky photometer. 


The work routine of the expedition was as follows. 


The day party, consisting of Ye. V. Pyaskovskaya-Fesenkova, Dr 
Imarah Sa'idah, and Kazachevskiy or Boyko, left for the observation area 
at 0500 hours -- that is. even before sunrise -- so that they could begin 
work at sunrise and conduct it continuously until 0900-0930 hours. By 
this time, all significant atmospheri: masses had already passed. The 
second day party conducted observations usually only with the aurecle 
photometer to obtain data for the evening observations, which were con~ 
ducted by an observer who did rot participate in the morning observations. 
The evening party, consisting of Fesenk>va, Divari, and Dr Adli As'ad, 
departed at sunset and remained until daybreak. if the night was without 
a Moon. If there was a Moon. jt was possible to leave later than sunset, 
but Divari and Dr Adl:ii As‘ad always appeared at. the observation area at 
least 2 hours before the actual beginning of observations in order to 
switch on the batteries in good time, permitting them to become stabilized. 
The intensive heating of the batteries during the day, as a result of the 
high temperature of the air. caused 4 convective flow within them and 
disturbed the current stability. To store them at a sufficient depth to 
protect them from the daytime heating was impoesible because the entire 
locality was composed of granite rocks which could only be blasted and 
not chiseled. 
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In general, working conditions vere rather difficult. chiefly ase 
5 regult of the intense heat and unveual dryness of the alr and because 
the personnal had insufficient sleap. The day party particularly experi- 
enced Aiffricult condittons . 


Ae a renult of the work, the foliowing were obta (ned: 


Binocular visual photometer (obeorver Fesenkoy) -- General pno'om- 
etry of zodiacal light in the esat ani wes’ according to the program 
mentioned above. etvudy of preudosodiacal :'a@t.*. and color and polartzation 
At separate pointe of todlacal it@ht. The total mumber of determinations 
of brightness for 23 niahte from 18 October to 2h November was 9,900. 


Electrophotometer (observers Divar‘ and Dr Aa@li An'ad) -- Jenernl 
photometry. photometric profile of the entire aky at different angular 
Sstances from tha horizon. determination of coliur. measurements of polar- 
{zation tn the zodiacal ligh*® end in the entire aky, and determinations 
of the intansity of the brightnesa ic the 5577 Angstrom emiseion line and 
in the adjacent section of the continzous spectrum of 5220 Angstrons 
with the aid of an interference fiiter. During 2) alghts, from 19 Octo- 
ber to 25 November 10 300 Geterm'nations of brightness were made. 


Photometric camera ‘oterrver Boyko! -- In the general complexity 
of thinae areind 50 photographn of zodiacal light, namely. ite easternmost. 
rignt branch were mace. 


Day sky pEocone ter ‘observer Pyaskovekaya-Fesenkova, assistant 
Dr Imarah Sa'‘dat.) -- Indicatrices of scattering. coefficient of trans- 
parency. and polarization of the day sky at many points along the almucan- 
tar of the eur and continuously in the zenith The total number of ob- 
servations was around 5,000, from 17 October to 22 November. 


Aureole phctometer (Kazachavekiy and Boyko as alternate observers ) 
-- From i9 October to 22 November. for 24 days, observations were made of 
5 800 determinations of brightnesa of the avreole around the Sun in pre- 
noon anc afternoon hours of each bright day. 


Obeervations could not be conducted when the sky was covered with 
cirres clouds, which occurred frequently in November. One day, very dense 
clouds completely covered the entire sky and tne Sun was not visible for 
several houre. 


The night sky in the Libyan Desert to the south of Aswan its oot 
distinguished by great darkness, and it is possible to see a great distance 
and to photograph the surrcunding locality with a high-power objective 
lens with exposures of around 15 minutes. {no spite of this, the star 
Clouds of the Milky Way in a direction toward the center of the Galaxy de- 
feat the Galaxy's brightness, which, of course occurs as a result of their 
high position above the horizon. 
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It 4g wonderful how the visible brightness of the zodiacal light 
depends on ita inclination to the horizon, how this ie ravealed in com- 
parison with ite west and east branches. Ona night in October immediately 
ufter twilight, the ecliptic 1s inclined 52° to the horizon approximateiy 
at the aame angle as in +> middle of August before sunrise jn the region 
of Alma-Ata. But toddacal light 18 in a high degree weak ond dim, spread- 
ing to a considerable extent along the horizon in a northerly direction. 
On the other hand, the eastern branch of zodiacal light reveals itself in 
Aswan nearly normal to the horizon and far surpasses in brightness the 
very visible part of the Milky Way, at least in ito parto closest to the 
Sun. This vast difference in brightness in the west and east branches, 
visible in the same night in Aswan, undoubtedly is connected with the huge 
increase of brightness of zodiacal light according to the closensss to 
the sun. In addition to this, it should be noted that the eastern branch 
of zodiacal light does not show the slightest propagstion in a northerly 
direction; on the contrary, ite northern contour is even more sharply 
limited than the southern contour as a consequence of the presence in the 
southern part of the sky of the Milky Way passing through the constella~- 
tiun Monocerotis and, consequently, 4s more intensive in this region of 
the sky of the gallactic component. As far as it is possible to Judge, 
scintillation of stars iu the Libyan Desert even near the horizon is very 
small and the quality of pictures should be very good; however, atmospheric 
absorption near the horizon is undoubtedly great. Only such bright lights 
as Jupiter van be seen on the horizon itself immediately after its setting. 
Stara of the first or second magnitude are revealed only at certain alti- 
tudes, At the same time, the general atmospheric absorption is quite 
smail, particularly in view of the small height of the observation site 
above sea level -- around 200 meters. ‘The measurements of Ye. V. 
Pyuskovskaya-Fesenkova indicate that the coefficient of atmospheric trans~- 
parency in the Libyan Desert generally is no less than in the mountain 
regions of Alma-Ata at an altitude of around 1,500 meters. However, the 
region of the sky near the horizon jn our deserts -- for example, in the 
Sary Ishik Ottrau Desert near Lake Balkhash -- is more transparent than 
in the region of Aswan. This difference is caused, evidently, by tropos- 
pheric dust, which is more sharply expressed in the south of Egypt. Ob = 
servation conditions would be even more satisfactory if it were possible 
to get above this layer, being raised to a sufficiently high altitude. 


Ye. V. Pyaskovskaya-Fesenkova found a number of interesting reg- 
ularities ‘ith respect to the course of dajtime transparency and degree 
of polariuation, which will be discussed in detalii in separate articles. 
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Preliminary investigation of observation data leads to the fol- 
iowing conclusions: the obser ‘ational aspect of zodiacal light depends 
not only on the superposition of various sources of light rising out of 
the upper layers of the atmosphere, out of the galactic component, but 
to a certain extent also on the luminescence of the troposphere caused by 
the zodiacal light itself. The observed but purely illusory stretching 
of zodiacal light inclined to the North, which repeatedly was noted pre- 
viously, depends in all probability on the zodiacal twilight caused also 
by zodiacal light in itself, mainly ite bright portions covered beyond 
the horizon. 


Polarization of zodiacal light decreases with angular distance 
from the sun and is oriented, evidently, precisely in the direction of 
the Sun, at least in its normal position in relation to the horizon. 


A review of photometric profiles conducted with the aid of an 
electrophotometer in the region of the 5577-Angstrom emission line and 
in the complex region of the spectrum around 5,200 angstroms does not 
indicate auy kind of visible intensification of this emission line in 
zodiacal. light. 


The inclination of the axis of zodiacal light from the ecliptic, 
if it generally exists, should be absolutely insignificant. 


The Gegenschein is slightly visible as a nearly circular dinmed 
spot. which at the end of October appeared in the vicinity of the Pleiades. 
The zodiacal band was also excellently visible and cut across the whole 
sky. Its brightness is comparable to the Milky Way in the region of con- 
steilatioa Monocerotis. It should be noted that around 0300 hours, when 
the Gegenschein passes into the western part of the sky and appears half- 
way from the horizon, the lower part of the zodiacal band always is dis- 
torred and produces the phenomenon of weak pseudozodiacal light which 
was noted previously in the Sary Ishik Ottrau Desert on Tuyuk Su Glacier 
and in other places. As the Gegenschein approaches the horizon, this 
phenomenon becomes invisible. 


Arriving in Aswan, the expedition maintained communications with 
the Aewan authorities and Aswan society. Very frequently workers at the 
dam, the administration, engineers, and even the director of the Aswan 
Benk, who made our acquaintance, came as guests to our rest house. Twice 
the governor, accompanied by various officials, visited us. The governor 
of Aswan gave a dinner in honor of our expedition and arranged a tour of 
the various sites and a trip on a steamship on the Nile. The expedition, 
on its side, in connection with the 40th anniversary of the October Rev- 
olution, arranged a jubilee reception in a hotel in Aswan with a dinner 

’ to which, in addition to the governor, around 30 persons were invited. 
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After dinner, a visit to so-called Kitchener Island was made. 
Au tateresting botanical garden, which includes plants from all of Africa, 
has been cultivated there in recent times. In general, our expedition 
luring its entire stay in Egypt appeared in a position as honored guests 
an] was given the exclusive attention of the authorities and the popula- 
tion, All kinds of services were rendered us without charge -- the rest 
house, the automobile, the benzene for it, the chauffeur, servants, and 
even the steamship. When the expedition desired to travel up the Nile, 
transportation was provided free of charge for the entire day. The pro- 
tection assigned to us was actually necessary, especially at the observa- 
t2on area; without it, the members of the expedition themselves would 
have had to continuously post a watch. At one time, our guards had co 
fire on 100 attacking jackals, which surrounded us. 


With the advent of the period of lunar nights, when observations 
by ulght became impossible, the expedition in full complement went to 
Luxor, Karnak, and the Valley of the Kings and also visited the Coptic 
Orthodox Monastery and certain villages in the vicinity of Luxor. 


After departure from Aswan, on 26 November, the expedition made 
a stopover in Qena. It twice crossed the Arabian Desert from Qena to the 
shores of the Red Sea, and further to Hardek, near which is located the 
well-known marine biological station. The expedition visited this station 
ond collected diverse information and data. On the return to Cairo, the 
expedition during 1 1/2 days (4 and 5 December) t: iveled, in an automobile 
supplied by the Embassy, to the Suez Canal in Ismailia and further to Port 
Said, where it stayed over night. In the environs of Cairo and Aswan many 
places, interesting in one or another respect, were visited by the expedi- 
tions 


Finally, on 8 December, the expedition went from Cairo to Alexan- 
dria, where the entire expeditionary cargo had previously been sent from 
Aswan, We were successful in putting the entire cargo, without delay, 
om the steamship Pobeda, on which it was returned to Odessa. Three of 
whe members of the expedition returned to the Soviet Union on this stean- 
ship, The remaining two had flown mich earlier to Prague on a:. Swissair 
Flane, and then from Prague to Moscow on a TU-104,. 


The tasks of the expedition include uot only conducting sbserva- 
tions appropriate to the IGY program, but also establishing scientific 
relations with Egyptian scientists, acquainting them with certain achieve- 
ments of Soviet science, and adopting measures to permit the work on ob- 
sarvations of zodiacal light, according to our program, to continue in 
Emypt after our departure. Bearing this in mind, before our departure we 
had foreseen the possibility of leaving our electrophotometer in Egypt on 
condition that the work of this instrument would be continved by the mem- 
bers of the Helwan observatory. 
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The elect to the Helwan Cbservatory 
in a special meeting in Helwan on 2 December, with the participation of 
correspondents and representatives of the Soviet Embassy. N. F. Vino- 
gradov, the Embassy's first secretary for political. affairs, characterized 
the arrival of our expedition in Egypt and the transfer of the electro- 
photometer to Helwan Observatory os a substantially real bond in the sci- 
entific sense between the two countrics. The Helwon Observatory proposed 
to begin immediately the transfer of its magnetic division, which cannot 
work well in Helwan because of magnetic disturbances. At the proper moment 
our instrument can be set up at the meteorological station row in existence 
in Fayum. 


Dr Adl.i Ag'ad, who through many nights assisted Divari om tods inu- 
atcument and became familiar with its operation, can now continue its 
operation independently, which of course is his own desire. 


On G December, knowing we were still in Cairo, Dr S. Hamid, also 
from the staff of Helwan Observatory, told us that he also vas interested 
in this work and wished to take part in it. 


During our stay in Aswan, Professor Samaha, director of Helwan 
Observatory, and Professor Hammad, head of the Chair of Applied Mathematics 
at Cairo University, specially engaged in atmospheric opiics, spent 3 days 
with us. They became acquainted in detail with the work of all of our ap- 
paratus under field conditions at the observation area. Professor Hammad's 
work has been purely theoretical and he is extremely interested in organ- 
izing in Egypt regular observations on atmospheric optics. 


In conclusion, I note that the expedition of the Academy of Sci- 
ences USSR in Egypt for observing zodiacal light and the optical proper~- 
ties of the atmosphere was rather successful. All members of the expedi- 
*20n returned in good health. They collected a great amount of 
observational material -- around 30,000 observations, which now should 
be processed and discussed. They established very good relations with 
Egyptian scientific circles and prepared conditions for future continua- 
tion of our work in Egypt, with our instruments and according to our 
program. They made many personal acquaintances, which may assist the 
future development of cultural relations with Egyptian scientific circles. 


[The report by Fesenkov is accompanied by a map showing the exact 
Location of the observation station outside of Aswan os being 23°58.9' 
North latitude and 32°51.6' East longitude.] (Astronomicheskiy Zhurnal, 
No 2, Mar/Apr 58, pp 305-313) 
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Soviet Monthly Review Gives Cosmic Data for October 1957 


Kosmicheskiye Dannyye (Cosmic Datu), No 10 (20), 1957, a ronthly 
review issued by NIZMIR (Scientific Research Institute of Terrestrial 
Magnetism, Ionosphere, and Radio Wiuve Propagation) of the Ministry of 
Communications USSR, contains data for October 1957 of the results of ob- 
servations on geophysicol phenomena concerning the electric and magnetic 
state of the upper atmosphere: geomagnetic voriutions, the ionosphere, 
cosmic rays, and earth currents. 


The editorial bourd consists of the following members of NIZMIR: 
N. P. Ben'kova, responsible editor and a Doctor of Physicomathematical 
Sciences; T. S. Kerblay and Ye. S. Glokova, Candidates of Phys icomath- 
ematical Sciences; V. D. Davydov; N. V. Mednikova; L. G. Mansurova; O. P. 
Gorodnicheva; and B. 8. Shapiro. 


Information concerning solar activity and solar radio emissions 
which were given earlier in Kosmicheskiye Dunnyye in the form of tables 
and diagrams are presented in abbreviated form solely for comparison 
with geophysical data. 


The table headings are given in both Russian and English. 


According to this monthly review, the sharp increase of solar activ- 
ity which began in June of 1957 continued in October. The activity was 
comparatively equally distributed over the Sun's disk. The appearance 
of new active foci of disturbances was noted. However the geoeffective- 
ness of the active regions rarely declined. In contrast to September 
1957, during which four periods of very strong magnetic atmospheric dis- 
turbances were observed, October is characterized by a calm state of the 
magnetic field and the ionosphere, In the beginning of the month, nega- 
tive ionospheric disturbances were observed which were the end of the 
very strong storm of the last of September. The magnetic disturbance wes 
completely ended in the first hours of 1 October. During the month it 
is possible to single out 3 weakly disturbed periods: 


10-L5 October 


From 6 October to 13 October, three active regions passed through 
the central meridian. Region No 62, 3 steady active region in its last 
revolution, produced an intensive magnetic-lonospheric disturbance. Dur- 
ing the revolution, it decomposed; the active spot and flare area decreased 
significantly. Chromospheric activity was still sufficiently high (3 
flares were noted in the region), but the geoeffectiveness of the area 
was considerably lessened. An extraordinarily stable active region in 
the southern hemisphere No 63 (during the last revolution No 59), observed 


on the 20th revolution of the Sun, continued disintegrating. Region 64, 
a new growing active region, in its last revolution, presented its own 
separate spot. From regions 62 to 64, two of the small negative iono- 
spheric disturbances and a small magnetic storm with a sudden beginning 
(20382 on B October) were connected. Small disturbances with abrupt 
beginnings (20382) were also observed in Earth currents. 
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L7-19 October 


The 13-18 Ovtober stable active region No 65 (in the last revolue 
tion No 60) pagved through the Central Meridian. In the southern hemi - 
sphere during thin vame time, a new, Quickly developing region No 66 was 
observed. Both regions were almost nongeceffective. Only two amall 
dioturbanoces of short duration were observed in the {onosphere. The 
magnetic field was completely calm. 


21-23 October 


Small magnetic storms with unexpected beginning (20422) on 
21 October) were connected with the stable active region No 67 (Central 
Meridian 22-26 October). The first period of the storm was characterized 
by the great liveliness of elements which foretold the large storm. How- 
/ ever, the storm did not develop. The amplitudes of the disturbance were 
small. Similar disturbances were observed in Earth currenta. (Kosmiche- 
skiye Dannyye, No 10 (20), Oct 57, p 1-6) 


- 27- 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000200270001-3 


Approved For Release 199P{09/08ARCHFT-RIARB ZANT ARCO 00 200270001-3 


Arctso Drift 8 Station Severnyy Polyve-/ CPYRGHT 


For the past 3 monthe, the staff of Severnyy Polyus-7/ han been con= 
ducting ecientific observations, according to plan, in the high latitudes 
of the Central Arotic. On 1A June, Severnyy Polyus-7 crossed the {fth 
degree northern latitude, and contimed to drift toward the 4th degree. 
All the vork at the station is dome according to the IGY program in the 
fieldea of o<eanology, lonosphere. aerology. metecrology, ani actinomtry, 
@s weil a9 terrestrial magnetiem. The work in the field of sceanoiogy 
has teen considerably expanded over that of 1957, vy increasing the 
amwunt of ice observations. 


Seveznyy Polyus-7 scientists have obteined new data in the study of 
the dottom selief of the Arctic Ocean. On 15 June, a new elevation of 
the ocean bottom vas diecovered; the ccean depth at this place was measured 
at 1.495 mesers, while the surrounding level of the ocean bottom was 2,600 
ty 2,700 meters deep. The relative height of this elevation sbove the 
surfece of the ccean bottom is 1,100 to 1,200 meters. An analyeie of a11 


reviovuely measured depths in this area showe that a nev mantain range 

has been discovered which, according to existing da%a, ie a spur of the 
central arctic elevation. The length of the mountain range ie about 560 
Ki. come tere. 


Dering the period of the drift, the station has traveled over 150 
miles, however, on 6 straight line the distance is not more than 50 miles. 
According to preliminary data, the ice drift in the area of Severnyy 
Polyue-7 ia determined mainly ty the direction of the wind. 


In connection with the unusually early summr of 1958, a heavy thaw 
set in. As 4 rewult, large lekes of melt vater were formed quickly, 
wrich #:rrounded the station Buildings. Ry taking the necessary pre- 
cautione, it was stb acca fay to sett poveres. eae tons oa water tbrough 


rene port Re 


Oceanograpn’.c Research in the Arctic 


gr 
amount of oceanographic research in the arctic seas. Pirst of all, 
chservations were conducted in the Greenland Sea and the adjacent parts 


of the Arctic Ocean, as a result of which valuable data were obtained on 
the water and ice «xchange between the Central Arctic basin and the 
reeniand Sea through the wide strait between Spitsbergen and Greenland. 
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Apprdted Forde pesbi £4 99/69/08 sulle REP St AMAIA QOOAW2BAAA Bea acientific 
mterial show that the edge of the ioe pack has alvanced considerably to 
the north in the Greenland Bea, and that a emall amount of toe wae being 
carried mit of the Central Arctic basin through the Greenland Sea. The 
ceanographic work conducted in the northern part of the Sreenland Sea . 
on the Oo’ ami Lena haa confirmed the extatence of 4 deep channel (up to 
7,000 metere deep) in the submrine elevation calied the "Nansen Porog” 
in the center of the atrait between Greenland and Spitsbergen, which 
player an important part in the water exchange between the North Atlantic 
and the Central Arctic basin. 


The obnervation mterisia of the station Sevarnyy Polyaee’, collected 
6 in com of the little known regtona of the Arctia Qiear. are algo extremly 
valasble. The drift of this eatation, in the direction of the Cenadian 
archipelago, ie in keeping with the general foe conditions jn marginal 
arctic geaa, east of Novosibirakiya Oetrove. It definitely proves the 
exiatence of @ closed fiosp) ice circulation in a clockwise airection, 
in the part of the Aratic Ocean adjotaing tne Pacific. Thie lee circula 
tion 1@ clcsely connected with the general atmospheric circulation above 
the Central Arctic basin ! ence 


sage ir) e r 5 
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Per j ng Sea Expeli tion 


Tne trawler Cgon', lead ahip of the Reriig Sea acitentific and fieh- 
ing expedition, left Avachinskaya Bukhta and peaded for the ocean. In 
an interview wich a Tass correspondent, Candidate of Technical Sciences 
Vv. Surdayev, deputy chief of the expedition, stated that the min purpose 
of the expedition was to study the distribution, accumlation density, 
and migration of fish, taking into account the oceanclogical conditions. 
The Bering Ses region is comparatively new for fishing opera+ions. This 
region wlll ow be explored for scientific purposes and at the same time 
acvive trawling operations will be organized. The ecientific research 
Fhipe wi.l be followed by fishing veoneis. 


The ez.entista will also give a deecription cf the eeo vater, curreata, 
deopesea fovna, and the compositicn and atructure of the sea bottom. 
Part 0° the work is being done within the IGY program. 


There hss never before been such a iarge expedition in thie extensive 
region of the Pacific basin. The expedition includes about 30 scientists 
of afferent specialties. Ay ‘ detest DC a. 


oa 
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During the first 20 days of June 195/), the average temperature 
recorded at Komsomol'skaya wae minue 67.5 degrees centigrade. At noon 
of 17 June, an interesting phenomenon was obnerved for the first tim. 
During @ severe frost, the northern half of the firmament, where the sun 
wap hidden behind the horizon, acquired a deep crimson color. At the 
horizon the color changed over into bright yellow and in some places 
into emerald. The whole range of colors, especially near the horizon, 
wae iridescent and various shades intermingled. Such a phenomenon had 
never bean observed previously in tne Aratic by any of the expedition 
mombera. 


Another unusual phenomenon observed by the antarctic expedition 
members ie the cracking of the snow surface under the influence of very 
low temperatures. Cracks up to 3 centimeters wide and over 2 meters deep 
are formed. The formation of these cracks is accompanied by loud noises 
resembling thunderclaps or even explosions. Sometimes these “explosions” 
are eo strong that the station buildings tremble. At such timen the ine 
struments indicate marked change posure. -- Mikhail 

Moscow, Izvestiya, 3 Jul 50 
CPYRGHT 


Report, From Antarctic Station Pionerskaya CPYRGHT 


The Antarctic Station Plonerskaya recently celebrated the 2-year 

anniversary of its operation. This station is located in a zone where 

the glacial "run-off" winds originate. During May, there was not a single 
day without a snowstorm. The buildings of the settlement are connected 
by subsnow passages and tunnels. In some places the ceilings of the huts 
am the tunnel supports have caved in under the veight of the snow masses. 
New supports had to be built similar to those in con] mines and arched 
snow vaults were built above the ceilings to support heavy loads. 


The snow dust, driven by strong winds, electrifies the antennas of 
the radic station, the instrument wires, and all the apparatuses of the 
*iectromagnetic system. Sparks between the terminals of the radio receiver 
and the ane caer ae over a gap of 5 mith peaae einer: a 
heav; " hare A . 
Grigoriy ane mot (e) 
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O»' Returns to Antarctic 
After leaving Chile, the Ob' headed again for the Antarctic, to the 


Drake Strait. For 5 days, the members of the antarctic marine expedition 
conducted research in this strait between Terra del Fuego and Antarctica. 
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WPprovedrhgr MACBFE LAUR? Woe da HaPE Fok Od AT BD ped RR ta? crown consider- 
ably worse, but the work of the expedition vent. on without interruptions. 
On 10 June, the Ob' approached the southernmost point of the oceanologice 
profile near Mordvinov Teland (or Elephant Island), one of the South 
Shetland Ielands, discovered in 1821 by the Russian navigators F. PF. 
Pellingshausen and M. P. Lagarey. 


The biologiste of the expeditions vere able to do some successful 
trawling at this station, collecting valuable material froma depth of 
400 meters, including various beaker-shaped glass sponges, rose-colored 
hydrocorallinae, echinoidea, starfish, and other representatives of 

antarctic fauna. The valuable specimens are being sorted and prepared 
for miseume by the biologists F. N. Pasternak and V. M. Koltun. 


Professors A. P. Andriyashev and Yu. Ye. Permitin, the ichthyologist 
of the expedition, have obtained for the first time on this trip large 
specimens of a rare variety of "horned" white-blooded pike. These fish 
of the family of white-blooded pike differ from all other types of fish 
in that they have colorless blood, which has no red blood corpuscles 

and hemoglobin whatsoever. Ap analysis of the blood of these fish shows 
that it is transparent, like water. Until now, these fish have presented 
a mystery to scientists. 


From Mordvinov Island, the Ob’ proceeded on 10 June in a northerly 
direction, continuing to operate in the profile in the eastern part of 
Drake Strait as far a southeast » ° 


e e opes = Om nere 
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